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ABSTRACT 

This report presents t h e  results of tests performed on one sample of 
t h e  Pressure Regulator 75Mo41+06 PPR-5 and 751104406 FTR-6. 
tests were performed: 

The f o l l o d n g  

1. Receiving Inspection 
2. Proof pressure 
3. Functional 
4. surge 

5. Vibration Test 
6. Operational Cycling 
7. Burst 

The specimen performsnce was i n  accordance with t h e  specification 
mqulrments  of NASA drawings 751104406 PPR-5 and 75M04.406 PPR-6 through- 
out t h e  test program. 
set t ings shifted during the vibration and operational cycling tests and 

t o  set. 

It was noted, however, t h a t  the  specimen dial  

I t h a t  t h e  specimen pressure s e t t i n g  adjustment was very coarse and d i f f i cu l t  

The pressure regulator s t ructural ly  withstood a l l  of the test environ- 
ments. 



FOREWORD 

The tes ts  reported herein were conducted for t h e  John F .  Kennedy Space 
Center by Chrysler Corporation Space Mrision (CCSD), New Orleans, Louisiana. 
This docwnent was prepared by CCSD under contract NAS8-4016, Part VII, 
CWO 271620. 
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CHECK SHEET 

FOR 

PRESSURE FWUIATOR 

MANUFACTURER: Johnson Service Company 

NASA PART NUMBERS: 75MO4.406 PPR-5 and 7 5 M 0 4 4 0 6  PPR-6 
TESTING AGENCY: Chrysler Corporation Space Division, New Orleans, h u i s i a n a  
AUTHORIZED AGENCY: NASA KSC 

MANUFACTURER'S PART NUMBER: R-970 

I. FUNCTIONAL REQUIIiEMENTS I 
A. 
B. 
C .  
D. 
E. 
F. 
G. 

OPERATING MEDIUM: 
OPERATING rmESSm: 
PRESSURE ReCUIATfON: 
LEAKAGE: Zero external leakage 
PROOF PRESSURE: 30 psie  
BURST PRESSURE: 80 PSiR 

Dry a i r  or Nitrogen 
0 t o  20 psig 
Direct or reverse act ing 

SENSITIVITY:  The sens i t iv i ty  proportional r a t i o  s h a l l  
be adjustable from 1:lO t o  4:l. 

11. CONSTRUCTION 

A. BODY MATERIAL: Brass 
B. SEAL MATERIAL: Unknown 
c.  LFINTITH: Unknown 
D. INLET PORT: 1/8-inch female pipe thread 

111. ENVIRONMENTAL CHAlUCTERISTECS - MANUFACTURER'S SPECIFICATIONS 

A. OPERATING TEMPERATURE: None specified 

IT. LOCATION AND USE: The pressure regulator will be used i n  
the environmental control system a t  
Launch Complex 34 t o  provide control 
pressure t o  t h e  compressor unloader 
valve and tho refrigerant expansion 
valves located i n  the  conditioning 
un i t s  . 

v i i i  



h V i Z ' O ~ A d  

Roc e iving 
Inspection 

Proof . 
PressW 
Test . 

Functional 

surge 

Vibration 

Operational 
Cycle 

Burst 

7 

Units - 
1 

1 

1 

1 

1 

1 
' I  

1 

DperatLoxml 
Boundarp 

Drawings. and 
specifications 

. .  
. I '  

20 psig supply 
p r e J s s m  
0 t o  20 psig 
sensing pres- 
sue0 

0 t o  20 ps ig .  
within Ipo 
dllisOCOnd8 
25 cycles- '  ~ 

108 pgak 1 

randoh 

sinusqidal ' 

0.2og /cps * 

160  20 t o  
l p s i g  . 
5000 cgcles 

80 Psig 

Test 
ObAOCtiYO 

Conforkme with 
drawings and spec- 
i f ica t ions  ' 

Check for leakage 
and dis tor t ion 

Check .control 
pressure a t  vari-. 
ous sensing pms- 
sums and semsi- 
tild.tb8 

Determine I f '  spec-, 
h e n  operation. i s  
Impaired by surge 

Ddte&e if spec- 
imen apsratioa' is 
impaired by vibra- 
t i oh '  ' 

Det0rm;LnS i f  spec- 
imen operation is 
impairdd by oper- 
at ional  cycling 

Check for'leakage 
and dis tor t ion 

. .  

. . .  . .  
. I  . . .  

Tort 
hru l tr  

Satis-  
factory 

Satis-  
factorg 

Satis-  
factorg 

Satis- 
factorg . 
Satis-  
factory 

Satis- 
factory 

Marginal 

Inspectiop 
completed 

No leakage OF 
dis tor t ion  

Test completed 

Test completed 

.- 

Test .completed 

T e s t  completed 

Immr diaphrag 
assembly leak- 
age 



STQCTION I 

1.1 

1.2 

1.2.1 

1.2.2 

1.2.3 

1.2.4 

1.3 

SCOPE - 
This report presents the resJts of t o i t 8  performo~ t o  
determine if ~ s 8 8 ~ ~ 9  Regulator 75MO4406 PPR-5 and 
751104406 PPR-6 sa t i s f ies  tho operational and envimn- 
m n t a l  requirements for  John F. Kennedy Spa 0 Center 

sented on page ix. 
Launch Camplox 34. A 8- of test rest11 t 8 is pre- 

DESCRIPTION 

The presaure regulator is manufactured by Johnson Service 
Ccmpany as model R-9'70. 
pressure temperature regulation i n  the  environmental 
control system. 

The regulator provided control 

The specimen has t h r e e  ports; i.e., supply, sensing, 
and control pressure. The sensing pressure i s  pro- 
vided by a similar regulator (model T-900) which senses 
temperature and c o m r t r  it t o  a prossure signal. Tho 
regulator (R-970) then conve~rts the  pressure signal t o  
a control pressure, at a prodetermined ratip, t o  operate 
the  large control valves t h a t  regulate the cooling media. 

The regulator operates on a GN2 supply pressure of 20 p i g  
and senses p~~ssure i n  t he  range of 2em t o  20 p i g .  It 
converts a sensing-port pneumatic pressure t o  a control- 
port pneumatic pressure i n  any r a t i o  between 1 : l O  t o  4:l. 
The regulator can also be set isa a reverie sensing/control 
prossure rat io .  
pressure t o  a decmaring control pressure. 

Configurations 751104406 PPR-5 and 75m4406 P p R d  differ only 
i n  t h a t  75)1104406 PPR-5 5.8 a direct-acting regulator and 
75MW+06 PPR-6 is a m r r e - a c t i n g  mgulator. 
figuration can be c o m r t o d  t o  tho other by a simple ad- 
justmsnt. 
ulator  and indicate s u p p l ~  and control pressure. 

It then converts an incrsqslng sensing 

Eithor con- 

TM) O-to 30 p i g  gages are mounted on t h e  reg- 

APPIJCABIB DOCUMENTS 

The following docmnents contain the  test requirOmOnts for 
pressure regulator 75M04406 rn-5 and 75M04406 PFR.lr6. 

a. I[SC-STD-l&(D), &tod Septombr 17, 1964, Standard 
Environmental Tort bthods for Ground Support 
Equipnont Installatima at Cape Kennedy. 

b. NASA Drawing 75-06 PPR-5, Bmponont Bpci f ica t ion  

c. NASA Drawing 75M34406 PPR-6, Component Spseifka$ion 

1-1 



d. Cleaning Standrrd xsFc-STD=l64( D) 

e. Test Plan cCSD-FO-1069-uF 

1-2 



SECTION I1 

RECEIvIlpc INSPECTION 

2.1 

2.2 

2.3 

2.4 

TEST RBpuIEiEMWTTs 

The specimen s h a l l  be VisurrlQ and dbenrional ly  Inspected 
for conformonce with the applicablo s p c i f i c a t i o n r  @or t o  
testing. 

TEST PRocEDm 

A Visual and dhensional  inspection of the  spcd!mm war per- 
formed t o  determine campllance with NASA drawings 75?404406 PPR-5, 
75KW+06 PpRd,  and the  applicable vendor drawing t o  the  axtent 
poSSib10 wlthout disa8aanbly of the  test spclmen. A t  the  8al~O 
tlrne t h e  tes t  specimen )RLI a180 inspected for poor workmanship 
and manufacturing defects. 
was used i n  performing the inspection. 

The equipnent l i8 ted  i n  table 2-1 

TEST RESUL!E 

The spclmen complied wlth NASA drawings 75Eao1+406 PPR-5 and 
75MO4406 PPR-6. 
tu r ing  defects was observed. 

No evidence of poor workmanship or manufac- 

TEST DATA 

The data presented i n  tables 2-2 and 2-3 uore recorded during 
the  inspection. 



. 

9-4090 

F-209 

.* 

Table 2-1. Rsceidng Inspection Equipment Ust 

NASA 0.OOl-inch 
106-1137 graduation 
-P 

NA. 

1 

Table 2-2. Specimon #amoncl.tura 

Micrometer 

\ .  

L 

BIlBximtIlrl 
Dimension Allowable Measurement Actual Ebasarement 

Overall bngth 10-1/8 10-1/16 

I‘ . 

Craft- 

h r o r  

Name Johnron Sonice C a a a p m y  
Fk’O08tWO Regulator 

NASA part I 

Numbers : 

I 
Serial Number None 

- 

Onrall  Width 

Overall Depth 

4-3/4 

2-15/16 

2-2 



smTIm I11 
PROOF PR&sSuR1s TEST 

3.1 

3.1.1 

3.1.2 

3.2 

3.2.1 

3.2.2 

3.2.3 

3.2.4 

3.2.5 

3.2.6 

3.2.7 

3.2.8 

3 03 

3 04 

The supply and control ports of t he  specimen shall bo pm8- 
s u r i z e d t o  30 p i g  with GN2 for 5 mfnutes. 
s h a l l  be plugged. 

The leak port 

The test specimen r h a l l b a  checked for leakage and dis tor t ion 
during and after the proof pressure test .  

TEST PROCEDURE 

The test  specimen was instal led i n  the tes t  setup shorn i n  
figure 3-1 and 3-2 using tho equipnent l i s t ed  i n  tab le  3-1. 

A l l  hand valves -re closed, and flex hore 17 was attaahed 
t o  the sensing port of specimen 20. 

Hand valves 1 and 9 were opened. 
t o  provide 50 p i g  a8 indicated on gage 5 .  
adjusted ta provide 30 psig as indicated on gage 8 .  
30 p i g  proof pressure was maintained a t  the  sensing port' 
o f t h e  specimen for  5 minutes. 

Regulator 4 uas adjusted 
Regulator 6 ua8 

The 

Regulator 6 was adjusted for eero out le t  pressure, hand 
valve 11 was opened to rent the specimen, and flex hose 17 
was disconnected from t h e  specimen. 

Hand valve 11 was closed and hand valve 10 m a  opened. 

h e n  and flex hose 17 -8 connected t o  the  control part of 
the specimen. 

Flm hose 18 W ~ S  comectdd t o  the supply port Of t h e  SPC- 

Regulator 6 was adjusted t o  provide 30 psig as indicated 
on gage '7. The 30 paig proof pres6um uas maintained a t  
the supply and control ports of tho specimen for 5 ~ n u t e s .  

Hand valve 1 was cl08.d and hand valve 11 was opened t o  vent 
t h e  system. 

Test data were recorded. 

TEST RESULTS 

No leakage was detected and there war no evidence of stmqtural 
damage. 

TEST DATA 

T e 8 t  data: rhovnr i n  table  3-2 were ncordod during the proof 
pressure te8t. 

3-1 



Table 3-1. General Test Equipant  List 

0-to 66-psig 3.s FS accurac 
Calibration data 
8/6/66 

I 

0 4 0  loo-psig 
0.s FS accurac: 
Calibration datc 
7/9/66 

- 
ten 
No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

- 

0-to loo-psig 
precision type 

It all 

0-to 6O-psig 
0 . S  FS accurac: 
Calibration datc 
S/U/66 

1/4-inch 

Hand Valve 

l /b - in~h 

F i l t e r  

Pressure Gage 

040  l o e p s i g  
precision type 

prsssure 
Regulator 

Pressure Gage 

prsssuro 
Regulator 

Prsssure Gage 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

prsssure 
Regulator 

Manufacturer 

:ombination Rnnp 
md V a l v e  Cmpq 

Bendix 

Ashcrort 

Tescom 

Heise 

whitey 

Heise 

Robbins 

Robbins 

Rbbbins 

Robbins 

Watts 

Heise 

Model/ 
'art No. 

380-4 

1731261 

NA 

26-1003 

NA 

316 

NA 

SS-NG250 
-4T 

SS-NG250 
-4T 

-4T 

SS-NG25(1 
-4T 

119-3 

S S - N C ~ ~ ~  

NA 

__ ~~ 

Ser i a l  
No. 

NA 

NA 

IASA 
!00616-1 

-001 

IASA 
!00613-: 

m 4  

lAsA 
.08-100: 
.B 

NA 

NA 

NA 

NA 

NA 

NASA 
95-1374 
-B 

Remarks 

1-3-inch 

2 4 c r o n  

et0 5000-psig 
0.s FS accurac: 
Calibration datc 
8/6/66 

1/4-inc h 

1/4-inch 



- 
It em 
No. 

14 

15  

16 

17 

18 

19 

20 

21 

22.R 

23* 

24" 

25* 

26* 

27+ 

- 

~- 

Table 3-1. General Test Equipnent L i s t  (Continued) 

It em 

Pressure Gage 

Hand Valve 

Flex Hose 

Flax Hose 

Flex Hose 

Flex Hose ' 

Test  Specimen 

GN2 Supply 

Accumulator 

Solenoid Valve 

Timer 

Powsr Supply 

Counter 

PresM1.0 
Transducer 

Manufacturer 

Heise 

Robbins 

Resistoilnx 

Resistoflax 

Resistoflex 

Resistoflex 

Johnson Service 
cam-, 

CCSD 

Parker 

Marotta 

G. C. Wilson 
and C a n p a n y  

Soransen 

Durant 

ConsoUdated 
El.otrod@cs 

Model/ 
'art No. 

NA 

SSNG250 
-4T 

IQA 

NA 

#A 

19A 

R-970 

NA 

NA 

w-74 

No. 1 

-364 

HA 

4-350- 
OOO1 

* 
* Required only f o r  surge t e s t .  

Required only for surge and l ife cycle tests. 

3-3 

Serial 
No. 

NASA 
108-100: 
-B 

NA 

NA 

NA 

NA 

NA 

??A 

NA 

NA 

NA 

NA 

NASA 
015447 

NA 

S/R 
2443 

0 t o  66-psig s.S Fs act- 
=? 
Calibration dal 
8/l3/66 

l/4- inch 

mas-, 
regulator 
0-to * p i g  

35oo-psig 

2/3-~trbic *f O O t  

1/4-inch, 3-ua: 
normally open 

2 8 - d ~  
Calibration 
date 10/27/66 

5 a i g i t  

0 4 0  l o o - p i g  - +O.S accur 
acy 
Calibration 
date  11/8/66 



Table 3-1. Gunoral Test Equipuent Idst (Continued) 

- 

[t sm 
No. 

28* 

2 F +  

3 O m  

31 

- 

It 6111 

Oscillograph 
Recorder 

Hand Valve 

PMssure Cage 

Relief Valve 

I 

Serial 
No. 

NASA 
017887 

NA 

NASA 
014229 

23665 

~~ 

Manufacturer Remarks 
! 

Calibration 
date 9120166 

l/&-inc h 

0-to 30-psig 
tp.25% Fs accur 
acfr 
Calibration 
date 11/3/66 

75-psig 

Consolidated 
Electrodjmamic s 

Roof T h e  
h S s u r 0  h s s u r i s e d  
( P i g )  (min. ) 

30 5 

5 30 

f 

Robbins 

Results ? 

N o  leakage or 
distortion 

No leakage or 
distortion 

I 

Heise 

Anderson 
Greenwood 

Model/ 
'art No. 

5-124 

sm250 
-4T 

NA 

818664 

* 
W 

+1c, 

Required only for m g a  test. 
Required only fo r  8mge and l i f e  cyclo tests. 
Required only for' life cycle t o r t .  

b 

I 
Sensing 

Supply and 
Control 

I 

3-4 
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SECTION IV 

FUNCTIONAL TEST 

4.1 

4.1.1 

TEST RBQUIREMENTS 

With the sensitivity set t ing a t  1 psig per 1 psig and the 
regulator set f o r  direct  action, it s h a l l  be ver i f ied tha t  
a 2 t o  18-psig control-port pressure is proportional t o  a 
2 t o  18-psig sensing-port pressure. The sensing pressure 
s h a l l  be varied i n  4-psig increments. 
shall be performed’ in i t i a l ly .  
tests, only three cycles shall be performed. 

Ten pressure cycles 
For a l l  subsequent f’unctional 

4.1.2 With the regulator set for d i rec t  action, it s h a l l  be veri- 
f ied t h a t  a 3 t o  18-pig control-port pressure is proportional 
t o  an 8 t o  13-psig sensing-port pressure change a t  a sensi- 
t i v i ty  se t t ing  of 3 psig per 1 psig. 
varied i n  1-psig increments and the  sensing pressure and 
control pressure shall be recorded. 
performed. 

With the regulator set fo r  d i rec t  action, it s h a l l  be veri- 
f ied  tha t  a 6 t o  12-psig control-port pressure is proportional 
t o  a zero t o  20-psig aensing-port pressure change a t  a sensi- 
t iv i ty  se t t ing  of 0.3 psig t o  1 psig. 
sha l l  be varied i n  5-psig increments. 
performed. 

The sensing s h a l l  be 

Three cycles sha l l  be 

4.1.3 

The sensing pressure 
Three cycles s h a l l  be 

4.1.4 

4.1.5 

4.1.6 

With the sens i t iv i ty  se t t ing  a t  1 psig per 1 psig and t h e  
regulator set f o r  reverse action, it s h a l l  be ver i f ied t h a t  
a 2 t o  18-psig control-port pressure is  proportional t o  an 
18 t o  2-psig sensing-port pressure. The sensing pressure 
sha l l  be varied i n  4-psig increments. Three cycles s h a l l  
be performed. 

With the regulator se t  for  reverse action, it s h a l l  be veri- 
f ied  tha t  a 3 t o  l8-psig control-port pressure is proportional 
t o  a 13 t o  8-psig sensing-port pressure change a t  a sensi- 
t iv i ty  se t t i ng  of 3 psig per 1 psig. The sensing pressurn 
s h a l l  be varied i n  1 - p i g  increments and the sensing pressure 
and control pressure shall be recorded. 
be performed. 

Three Cycles s h a l l  

With the  regulator set f o r  reverse action, it shall be veri- 
f i ed  that a 6 t o  12-paig control-port pressure i s  proportional 
t o  a 20 t o  zero-psig sensing-port pressure change at  a sensi- 
t iv i ty  se t t ing  of 0.3 psig t o  1 psig. 
shall be varied i n  5-pig i n c m n t s .  
performed. 

The sensing pmssure 
Three cycles s h a l l  be 



4.1.7 

4.2 

4.2.1 

L.2.2 

4.2.3 

4.2.4 

4.2.5 

4.2.6 

4.2.7 

4.2.8 

4.2.9 

During a l l  phases of tes t ing ,  the  regulator s h a l l  be 
continuously monitored f o r  external leakage. A 20-psig 
supply-port pressure s h a l l  be maintained fo r  a l l  tests. 
The procedures described i n  4.1.1through 4.1.6 s h a l l  
be performed for the  i n i t i a l  functional test only. For 
a l l  subsequent functional tests, only the  procedures 
described i n  4.1.1 and 4.1.2 s h a l l  be performed. 

TEST PROCEDURE 

The test setup was assembled as shown i n  figures 3-1 and 
4-1 using t h e  eqdipnent l i s t e d  i n  tab le  3-1. 
valves were closed, and a l l  regulators were set fo r  zero 
ou t l e t  pressure. 

A l l  hand 

Flex Hose 18 was connected t o  the supply port of the  
specimen. F lex  Hose 16 was connected t o  t h e  sensing 
port, and Flex Hose 19 was connected t o  the  control 
part . ' 
The t e s t  specimen was set fo r  d i rec t  act ing with a sen- 
s i t i v i t y  r a t i o  of 1 t o  1. 

Hand valve 1 was opened and regulator 4 was adjusted t o  
provide a pressure of 50 psig as indicated on gage 5 .  
Hand valve 10 was opened and regulator 6 was set t o  pro- 
vide a specimen supply port pressure of 20 psig as in- 
dicated on gage 7. 

Hand valve 8 was opened and regulator 12 was adjusted t o  
provide a 2-psig pressure, as indicated on gage 13, a t  
t h e  sensing port of the  specimen. "he pressure a t  the  
control port, as indicated on gage 14, was recorded. 
The sensing port pressure was then varied f r o m  2 t o  
18-psig and back t o  2-psig i n  4-psig increments with 
the reading shown on the  control preasure gage 14 
being recorded a t  each point. 

The procedures described i n  4.2.5 were performed t en  
times fo r  the i n i t i a l  functional test and three times 
f o r  each subsequent functional t e s t .  

Regulators 6 and 12  were closed, and hand valves 11, 21, 
and 15 were opened t o  vent t h e  specimen. 
21, and 15  -re closed. 

Hand valves 11, 

The test specimen was set fo r  d i rec t  acting with a sen- 
s i t i v i t y  r a t i o  of 3 t o  1. 

Regulator 6 was adjusted t o  provide a specimen supply 
port pressure of 20 psig as indicated on gage 7. 

4-2 



.k.2.10 

4.2.11 

4.2.12 

4.2.13 

4.2.U 

4.2.15 

4.2.16 

4.3 

4.4 

Regulator 12 was adjustod t o  provide a sensing port pres- 
sure  of S psig as indicated OR gage 13. The pressure a t  
the cor;trol port, a s  Indicated on gage 14, was recorded. 
The sensing port pressure was then varied from 8 t o  13 
pslg and back t o  8 psig I n  1-psig increments. The sen- 
sing port and control port pressures were recorded at  
each sett ing.  
cycles. 

This procedure was repeated for  three 

The steps described i n  4.2.7 through 4.2.9 -re repeated 
f o r  a sens i t iv i ty  ra t io  of 0.3 t o  1. 

Using regulator 12, the sensing port pressure was varied 
from zero t o  20 psig and back t o  zero psig i n  5-psig In- 
crements. 
were recorded a t  each sett ing.  
peated f o r  three cycles. 

The sensing port and control port pressures 
ThSs procedure was re- 

The s t e p  described i n  4.2.7 through 4.2.9 -re then 
repeated except tha t  the spcimen was set f o r  reverse 
acting with a sensi t ivi ty  r a t i o  of 1 t o  1. The steps 
described i n  4.2.5 were then performed three times. - 

The steps described i n  4.2.7 through 4.2.9 were then 
repeated axcept that the  specimen was set f o r  reverse 
acting with a aensl t ivi ty  r a t i o  of 3 t o  1. The steps 
described i n  4.2.10 uere then performed. 

The steps described i n  4.2.7 through 4.2.9 were then 
repeated except tha t  t h e  spcimen was set fo r  rover80 
acting with a sensi t ivi ty  r a t i o  of 0.3 t o  1. 
described i n  4.2.12 mm perfonnod. 

The steps 

Hand valva 1 was closed and hand valves U, 15, and 21 
were opened-to vent the system. 

TEST RESUITS 

A l l  test  results were satisfactory.  
d i a l  adjustment was found t o  be very coarse, and a s l igh t  
movment of t he  indicator resulted i n  significant changes 
t o  the range sett ing.  

Hcmwer, the  specimen 

TEST DATA 

Test data a m  presentd  I n  tables  4-1 through 4 6 .  

4-3 
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6.0 

7.5 * 

6.0 5.9 5.9 

7.5 * 7.2. 7.4 

. ,  
* ,  

I 

Table 4-2.' Functional Test &ita for Direct Acting Regulator 
I .  . sensitiirity '3:1 . 

I .  

Q t & a a J  
R13a 
1 
d 

Run 
2 Reqdmd 

20 

20 

20 

20 

20 

20 

4.4 

6.4 

9.2 

12.0 

15 .€I 

18.0 
- -. ~ 

4.1 

6.6 

9.0 

12.0 

14.5 

18.3 

8 

9.0 ' 

10.0 

11.0 

12.0 

13.0 
. . - -  

4.4 ' 

6.6 

9.8 

12.1 

15.2 

18.3 

Not&: Sensitivity dial  aetting waa approximately 0:8. 
I 

I .  

* >  
. t  I , -  

Tablo 4-3. Functional Test Data' for Mzyct Acting Regulator 
Sensitivity 0.3 psig/l.O Psig . 

. ,. 

. 

~ 

20 

20 

20 

20 

20 

0 

5 

10 

15 

8.5 . 

9'.9 . 
11.5 

8.6 

10.4 

11.4 
. .  - 

8.9 . 

10.2 
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Table 4-4: Functional Test bta for Reverse Acting Regulator . 5 sensitivity L O  p3ig/l.O Ps ig ’  

Ln) 
, R u n  
‘ 3  

!a.€mLE 
RUXI 
1 Required 

1.9 . 

6.2 

10.4 

U.1 

17.9 

. .  
1.9 

5 .r, 
9.0 

l3L2 

17.9 
1 ,  

. .  - 

’ :2.0 

6.0 

10.0 

18.0 20 

20 

- 2 0  

14.0 

10.0 

6.0 14.0 

20.0 . .  
. ~ - 

. ‘  

Table 4-5. Punctional.Teet Patm for Reverse Acting Regulator 
Sensitivity 3.0: Psig/I.O Psig 

. P .  

18.3 

15.0 * 

12.2 

’ 9:o 

19.0 

1 5 . 1  

12.2 

1 941 

18.0 17.9 20 

20 

20 

20 

26 

20 
. . -  

18.0 

15.0 

,12.0 

9.0 

6.0 
8 

-- - ~ .--.. --- 

14.4 - 9.0 . 
11.0 

8.3 

‘5.5 

10.0 

11.0 

12.0 
. .. _-- 

. 5.6 - , .. 
1 6.4 

. .-.. . -..-, .- .. . 
I I I 3.1 3.0 . J.3.0e 3.0. r 1 : I 3.0. 

4. \ .  . .  
. . ., . .  

_ ’  ‘, . .  
~. 
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SIETION V 

SUEEGE TEST 

5.1 

5.1.1 

5.1.2 

5.2 

5-2.1 

5.2.2 

5.2.3 

5.2.4 

5.2.5 

5.2.6 

5 -3  

5 .k 

5.4.1 

5.4.2 

TEST REQUIRgWENTS 

The supply port of the specimen shall be pressurized 
fram zero t o  20 p i g  within 100 milliseconds and slowly 
relieved back t o  %em pslg. The specimen shall be sub- 
jected t o  25 cycles. 

A functional teat sha l l  h conducted immediately following 
t h e  campletion of t h i s  test. 

TEST PROCEDURE 

The surge tes t  setup was assembled as #how i n  figures 
3-1 and 5-1 using the equipent  listed i n  table 5-1. 

Flex Hose 16 was connected t o  the  supply port of t h e  
spechen. The control and sensing ports of the spec- 
h e n  were vented t o  t h e  atmosphere. A l l  hand valves 
mre closed and a l l  regulators were adjusted for zero 
out le t  pressure. 

Hand valve 1 was opened. Regulator 4 was adjusted t o  
provide a pressure of 50 psig as indicated on gage 5. 
Regulator 12 was adjusted t o  provide a pressure of 
20 p i g  as indicated on gage 13. Hand valve 8 was 
opened. 

Tlmer 24 was set t o  cycle solenoid valve 23 a t  approx- 
h a t e l y  30 cycles per minute. 
history of each surge, as indicated by transducer 27, 
was recorded on oscillograph recorder 28. 
i f i e d  that t h e  surge from zero t o  20 psig occurred 
within loo millis.conds. 

A continuous pressure 

It os8 vbr- 

A t o t a l  of 25 cycles were performed. 

Following completion of t h e  surge test ,  a functional 
teat was perfomed. 

s 

RESULTS 

The results wetre satisfactory.  
damaged by t h e  surge pressures, and it functioned 

The specimen was not 

s a t i s f a c t o r i ~  f O l l Q w i n g  th. test. 

Test data are presented i n  tab les  5-1 and 5-2. 

A typical  surge waveform f a  presented i n  figurs 5-2. 

5-1 
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Table 5-1. Functional Test Data Obtained After Surge Test 
Direct. Acting Regulator, Sensitivity 1.0 P s i d l . 0  Psig 

ontral Re b S t V 0  (VSiR)  
RUXl Run Run 
1 2 3 

1.8 1.0 2.4 

6.2 5.0 6.5 

10.0 8.6 10.5 

13.8 13.0 u.3 

I 

' 

20.0 

20.0 

20.0 

20.0 

20.0 

8.0 

9.0 

10.0 

U.0 

12.0 

13.0' 

~~ 

2.0 

6 .O 

10.0 

14.0 

20.0 
-. - 

3 -0 3.3 

6.0% ' 5.7 * 

\ 9.9 8.6 

12.0 11.2 

14.4 15 .O 

18.0 17.2 

w 

- .  ~ 1- 

2.0 

6.0 

10.0 

U.0 

20.0. 
. .  

Table 5-2. Functional Test Data Obtained After Surge Test 
Direct' Acting Regulator, Sensitivity 3 .O P s i d l  .O Psig 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

2.7 

5.0. 

7.4 

10.5. . 

13.6 

17.2 

l g  ) 

Run 
3 

2.7 

5 .O 

8.2 

10.9 

13.9 

16.9 
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SECTION VI 

VfBRkTION TEST 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.1.k 

6.1.5 

6.1.6 

6.2 

6.2.1 

6.2.2 

6.2.3 

TEST REQuIREME#Ts 

A vibration tes t  w i l l  be performed t o  determine t h e  
capabi l i ty  of the  regulator t o  operate srr t isfactor i ly  
during and after being subjected t o  vibration. 

The test  s h a l l  be performed i n  tm, axes as ahown i n  
figure 6-1. 

The failure envalop  shall be establi8hed by tO8ting 
t h e  specimen i n  accordance with a procedure Ia, Sec- 
t i o n  9,  KSC-STD-l6k(D), with t h e  exception of t h e  
sinusoidal search, where the  maxbum input leve l  shall 
not exceed 1O.Og a t  ary frequency. 

Acceleration s h a l l  be measured a t  t h e  test  specimen 
using accelerometers mountod on t h e  specimen and s h a l l  
be controlled by an accelerometer mountod on the  fix- 
tura  base. 

With the  sens i t iv i ty  se t t i ng  at  1 psig per 1 psig and 
t h e  regulator s e t  fo r  d i r e c t  acting, the proportionality 
of control port pressuro t o  sensing port pm8sure s h a l l  
be verif id at sdnsirg port pressurea of 2, 10, and 
18 psig. Sensing port prearura s h a l l  be varied per- 
iodical ly  during vibration $mtiods, and control port 
pressure s h a l l  be continuously monitored. 

A functional test sha l l  be perfoxmod before and a t  the  
completion of vibration i n  each d s .  

TEST PROCEDURE 

The specimen w8s mounted on the vibrator as shown i n  
figure 6-1, 6-2, and 6-3 u t i l i z ing  the equipnent l i s t e d  
i n  tab le  6-1. 

A functional t o s t  m s  porfonned as more than 72 hour8 
had elapsed since the last functional test. 

The sens i t i v i ty  of the  spechen was set a t  1 psig por 
1 p i g  d i rec t  acting. During each period of vibration, 
t h e  supply port ma pressurized through regulator 15  t o  
20 psig as indicated on gage 16 and t h e  sensing pI.t 
successively prerr8urioed through regulator 6 t o  2, 10, 
and 18 p i g  a8 indicated on gag. 7. Tha o u t l e t  port 

6-1 
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e 

6.2.4 

6.2.4.1 

6.2.k.2 

6.2.4.3 

6.2.5 

6.2.5.1 

pnssun was continuously monitored on gaga 10 t o  
verify t he  1 t o  1 praportionally ra t io .  

The s p c b e n  -8 ribrated at  an input of l g  peak over 
a frequency range of 5 t o  2OOO t o  5 cpa. 

Tho m e p  -8 logarithmic and 15  h u t e s  i n  duration. 

A l l  msonant fieqwncies -re noted and mcordod. 

SINUSOIDAL SEARCH 

The specimen was vibrated a t  each of t he  1/3-octave 
bnd-width centor frequencies within a frequency range 
of 10 t o  cps. Table 6-2 l i r t e s t h e  1/3 octave 
center frequencies and t h e  input Tevel. 

6.2.5.2 Tho input level ~ a a  increased a t  each 1/3 octave center 
frequency u n t i l  functional degradation occurred or u n t i l  
t he  marLmura lwel was attained. The level of tho first 
indication of degradation was recorded. 

6.2.5.3 The 1/3 octave conter frequencies above and below 62 cps 
at  which the lonest accoloration input leve l  caused 
functional degmdation wero noted. 
f’requency range, including these 1/3 octave cenor fre- 
quencies, ua8 ihvestigated e 8rrseplng at a scanning 
speed of 3.1 d o p e s  per minute on each side of t h e  
noted froquonay. The g input level wa5 decreased fram 
t h e  mlniawm g level recorded above by lg increments 
or by 10 porccent, whichever was less, u n t i l  no mal- 
fimctlon of the  test specban ~ 8 8  observed. 
l o t n l  uaa noted. 

The region of the  

The g 

6.2.5.4 

6.2.5.5 

6.2.5.6 

6.2.6 

A t  tho completion of the  search, a sinueoidal snsep test 
was conducted at 1 ~ ~ 6 1 8  8pecified by a test emlope 
derived irom t he  information gained i n  6.2.5.1, 6.2.5.2, 
and 6.2.5.3. The t es t  envelope was determined by the  
te8tinlg agency to:  (1) sub$ect the test spedmbn t o  
tho maximum accelerstion levels pomible without causing 
fUnctioru1 degradation, and (2) t o  maintain an emWlope 
love1 without nmorotaa changes of s l o p .  

The teat envolop MLS scanned at a logarithmic rate be- 
tween 10 and 2006 cps for a t o t a l  test time of 15 minutes 
(7.5 minutes up and 7.5 minutes back). 

?hO rrpcfaon wa8 functionally tested after %hi8 test was 
camploted. 

RAm SEARCH 
I 
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6.2.7 

6.2.8 

6.3 

6.3.1 

6.3.2 

6.3.3 

6.3.4 

The specimen ma exposed t o  white noise randm rib=- 
t i o n  mer the  frequency range encampessing t h e  cr i t ical  

"49" (g cpa) wB8 dotemined aceording *the following 
formnla: 

oncies detamined i n  6.2.4. The test PSD level 

h fC 

where: Gc = 

c1 
--I 

lowest sinusoidal g lapel at which 
functional degradation occurrod 

highest cri t ical  frequency 

lowest c r i t i c a l  frequency 

This fonwla does not Implymerelationship betmen the  
sinusoid81 test level and the random tedt level, but i 6  
only htended t o  provide a rule-of-thumb f o r  establishing 
an i n i t i a l  PSD search level. The PSD l eve l  was increased 
unt i l  p t l o n a l  degradation occurred, t o  a maximum of 
0.20 g /cps, o r  ms decreased u n t i l  degradation did not 
occur. The t o t a l  test t h e  was 5 ~dnutes. The specimen 
was f u n c t l o ~  tostad after t h i s  test was cmploted. 

The resonant frequmcj  search, sinusoidal search, and 
random search cons t i tded  one ax is  09 Wibration and ware 
completed before going t o  the  next axis. 

A l l  t e a t  data recorded. 

TEST FESULTS 

Test rerrults -re mtisfactory.  

During the  resonant fmquency search i n  the x d s ,  re- 
sonant frequencies -re noted a t  26, 170, and 1600 cpe 
during the  upmwp and a t  200, 28, and 20 cps during 
the downsweep. 

During the  sinurroldal search i n  the  x d a ,  functional 
degradation occurred at  the  1/3-octare center frequencies 
shown in t ab l e  6-6. The lovels shown In  t h i s  table were 
used t o  form t h e  t e s t  envelope shown I n  figure 6 4 .  The 
s p c h e n  -8 readju8ted af'ter each degradation. 

NO functional degradation8 nmm noted when the  test on- 
V r l O p O  -8 1w. 



6.3.5 

6.4 

No f'unctlonal degradation occurred during the resonant 
march, 8inusoid.l soarch, or randm search In the 
Y a d S .  

l" DATA 

The results of functional tests performed b f o r e  and 
and after the ribration p~riods are contained in  
tables 6-3 and 6-4. Table 6-5 presents maonant 
frequenclea r~~orded during vibration sweeps. Result8 
of the sinusoidal search are contained i n  table 6-6. 
Vibration O n W t l O p e 8  within tMch the spec5men per- 
formed satifsfactorily are shown in  figurer 6-4 through 
6-7. 
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ctem - No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

- 

~~~ 

Table 6-1. Vibration Test Equipent List 

It em 

Test Specben 

GN2 SOIWCS 

Hand Valve 

Filter 

Presaum Gag- 

Pressure 
Regulator 

Pressure Gage 

Flex Hose 

F ~ O X  HOSe 

himaura Gags 

Accelerometer 

Zontml 
Aece lemeter  

~ 

Manufacturer 

CCSD 

Robbins 

Bendix 

u. s. Gage 

Watts 

Heise 

Resistoflox 

Resistoflax 

Martin-Decker 

Endevco co. 

Endevco Co. 

Serial  
No. 

NA 

NA 

MA 

NA 

USA 
95-I428 
-B 

NA 

NASA 
014229 

NA 

NA 

NA 

NA 

HC72 

Remarks 

h 8 8 W U  Reg- 
ulator, 0 t o  
= P i g  

2-micron 

0 t o  16eps ig  
2 2% accuracy 
Calibration 
date: 10/7/66 

0 t o  20-psig 
out le t  

0 t o  30-psig 
9.25% FS 
accuracy 
calibration 
date: 11/3/66 

0 t o  6O-psig 

accuracy 
Calibration 
date: 9/18/66 

9.25% 

Accuracy: 3.5% 
amplitude ; 1.5% 
or  2 cps fro- 
Quency 

Accuracy: 3.5% 
amplitude ; 1.5% 
or  2 cps fret- 
4uenCY 
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- 
;em 
k. 
u 

u, 

15 

16 

._ 

Rovided by 
~CSbFO 

It am 

Po provide up 
to log, 5 t o  
3 0 0 0  cpa 

egulator D t o  %pig  
outlet 

Manufacturer 

0 t o  loo-pig 
5.25% PS 
accuracy 
Calibration 
date: 10/17/66 

CSD 

lattr 

Model/ 
r r t  NO. 

MA 

: 210 

119-3 

NA 

- 

Serial 
. No. 

NA 

WA 

NA 

iASA 
5-1637 
IB 

Remarks 



Table 6-2. One-Third Octave Center Frequencies 

1/3-0ctave Bandwidth 
Frequencies (QpS 

1.3 

2.0 

3-4 

5 - 1  

a. 2 

10.0 

10.0 

' 10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 



- 
Table 6-3 . Pre-Vibration Flmctional Test Data 

4.3 

7.1 

9.3 

12.1 

15.0 

17.9 

14.9 

11.9 

9.1 

6.4 

, 
20.0 2 

4.0 3.6 

6.5 6.8 

9.4 9.3 

1-24 2.1 

1.5.0 14.6 

:.7.85 1.8.0 

A 5  x . 7  

11.9 :1.8 

9.0 9.0 

6.3 6.3 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

Jiatio 3:l 

i 4.0 13.8 

6 

1Q 

14 
18 

14 

810 

6 

2 

3.4 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

10.1 

12.5 

15.2 

18.5 

15.2 

12.1 

9.2 

6.4 

3.6 

8 

9 

10 

11 

l2 

13 

12 

ll 

10 

9 

8 

9.8 

12.6 

15.4 

18.4 

14.1 

11.95 

8.75 

6.5 

4.0 

* 
Sensitivity h t i o  1:l 
-TF-TZCFimZiY t i 

6.0 6.2 

10.0 

14.0 

18.0 

10.0 

6.0 

2.0 

3.0 

6.0 

9.0 

12.0 

15.0 

18.0 

15.0 

12.0 

9.0 

6.0 

3.0 

2.5 

8.0 

11.0 

15 .O 

18.7 

14.3 

10.3 

6.1) 

2-3 

- _ _ _ _  
Rtin 
3 

- 

2.5 

6.9 

lL.0 

14. 9 

18.9 

14.4 

10.1 

6.3 

2.1 

3.9 

7.2 

9.9 

12.4 

14.9 

18.3 

u.7  

11.4 

9.0 

6.6 

3.5 

L . 



Table 6-4, Sinusoidal Vibration Functional Test Data 

2 

6 

10 

u 
18 

u 
10 

6 

i 20.0 i 2  

, 20.0 ! 6  i 
I I 

i ! 

I 20.0 i l l + '  

1 20.0 

! 
i 

j 20.0 1 10 

I 18 I 
i 

I 
1 20.0 i u  
; 

2.0 2.0 

6.3" 6.3 

10.35 10.5 

14.25 14.4 

18.0 18.3 

13.55 13.8! 

9.5 9.7 

5.85 5.9 

I i 
1 20.0 1 10 

1 20.0 
1 I 

I 
I 

6 

1 2  I 
j 20.0 
! 

2 .  I 1.8 

! 
I 

i 20.0 

1.8 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

I 20.0 -_ 

8 

9 

10 

u. 
12 

13 

12 

11 

10 

9 

8 

3 -0 

6.0 

9.0 

12.0 

15 .O 

18.0 

15.0, 

12.0 

9.0 

6.0 

3.0 

Rati! 
3.5 

6.5 

9.0 

11.7 

14.3 

18.0 

U.1 

11.3 

8.4 

5 -4 

3.2 

* x--BJd8 Mal setting - 77 PSi 
T d d s  Mal Settdng - 75 psi 

+w X 4 s  Mal Setting - 78 psi 
Y-axis Mal Setting - 77.5 ps i  

3:l 
3.3 

6.2 

9.0 

11.6 

3-4.3 

17.0 

13.6 

11.3 

8.4 

5.8 

3.4 

.R 

2.1 

6.5 

10.4 

u . 4  

18.3 

13.7 

9.65 

5.8 

1.9 
-- 
* 

1.8 

7.5 

10.4 

l4.2 

18.1 

13.6 

9.75 

6.8 

2.1 

3.3 1 2.9 
I 

6.0 5.95 

9.0 

11.5 

14.1 

17.1 

13.6 

11. 2 

8.4 

5.7 

3.3 

8.8 

11.6 

14.2 

17.2 

13.9 

10.9 

8.2 

5.9 

3.1 

2.1 

6.6 

10.4 

u.3 

18.2 

13.6 

9.8 

7 

2.1 

3.1 

6.3 

9.1 

11.9 

14.4 

17.4 

14.2 

10.9 

8.8 

5.8 

3.7 

___-. 
2.2 

?.6 
I 

10.55 

14.3 

18.2 

13.8 

9.8 

7.0 

2.2 

3.5 

6.5 

9.1 

11.7 

14.4 

17.7 

13.5 

11.1 

8.8 

6.2 

3.0 

6-9 



Table 6-5. Resonant Frequency Search hta 

I 
AXiS 

X 

I '  Y 

Resonant Frequencies (cps 
Downsweep Upsweep 

xx)  

28 

20 

None 

26 

170 

1600 

None 

Note: Data obtained for 0 to 2OOO t o  0 cps at 1 g peak. 
Test dtrratlon-was 15 minutes. 

6-10 

.-_- 
-A ..i 



Table 6-6. Sinusoidal Search Data 

1/3-Octave Bandwidth 
Frequencies (CpS ) 

L 

10.0 

12.5 

16.0 

20.0 

25 .O 

28.0 

40.0 

50 .O 

62.0 

80.0 

100.0 

125 .O 

160.0 

200.0 

250.0 

320.0 

400.0 

500.0 

630.0 

80.0 

1 m . o  

1250.0 

1600.0 

3 2OOO.O 

Desired 
&Me1 

1.3 

2.0 

3.4 

5.1 

8.2 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 I 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

Actual g level 
X - a X i S  

0.7 

0.7 

1.1 

5.1 

6 .O 

10 .o 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

Actual g Ism1 
y4jd5 

1.3 

2.0 

3.k 

5.1 

8.2 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 
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SECTION VI1 

OF%RATIOUL CYCLING TEST 

7.1 

7.1.1 

7.1.2 

7.1.3 

7.1.4 

7.2 

7.a.1 

7.2.2 

7.2.3 

7.2.4 

7.2.5 

7.2.6 

The test specimen 8hall  be subjected t o  5000 c F l e 8  of 
operation 

A cycle shall consirt  of varying the  sensing p m s s m  
from 1 t o  20 psig and back t o  1 psig. 

The pressure regulator  s h a l l  be set a t  a sensitivity 
r a t i o  of 1 p i g  t o  1 psig i n  the dimct-acting mode. 

A functional test sha l l  be performed after 100, 500,  
and loo0 cycles, and each loo0 cycles thereafter. 

TEST PROCEDURE 

The test rretup wlls assembled as shown in figures 3-1 
and 7-1 u t i l i z ing  the equipnent l i s t ed  i n  table 3-1. 
The specimen was set for di rec t  acting with a sensi- 
t i v i t y  r a t i o  of 1 t o  1. 

Flex Haso 18 was connected t o  t h e  supply port of t he  
specimen, F l a x  Hare 16 was connected t o  t h e  seaslng 
port, and Flex  Hose 19 war connected t o  the  control 
port. 
wro ret for sero outlet  pmssure. 

A l l  hand valwr -re Closed and a l l  m y l a t o r r  

Hand valve 1 was opened and regulator Q was adjusted t o  
provide a pressure of 50 p i g  as Indicated on gago 5 .  
Hand valve 10 was opened and regulator 6 was adjusted 
t o  provide a specimen supply port pressure of 20 p i g  
as indicated on gage 7. 

Regulator 12  vas adjusted t o  provide a pressure of 
20 p i g  as Indicated on gage 13. 
opened and hand va lw  8 was cracked s l ight ly .  

Timer 2J+ -8 set t o  cycle solenoid valve 23 a t  approx- 
imately 15 cycles per mimrte. 
justed a8 FeqUimd t o  allow the  sensing part prsssure 
of the  specimen a8 indicated by gage 30, t o  vary ssnoothly 
fram 1 t o  20 psig and back t o  1 psig during each cycle 
of solenoid valve 23. 

Hand valve 29 was 

Hand valve 8 -8 ad- 

A t o t a l  of 5000 c p l 0 8 ,  a8 Indicated on counter 26, were 
porfonned. 
dicated on gago 14, n~ obrervod durm mung oprartion, 

The spechen control port pmsrrure, as in- 
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t o  detect any change i n  o p r a t i n g  character is t ics  of 
the specimen. 

7.2.7 Functional test8 uaro prfonned after 100, 500,  1O00, 
A t  the  completion 2o00, 3000, 4000, and 5000 cycles. 

of t he  final functional test, the  specimen was visually 
inspected for  damage or mar. 

7.3 

7.4 

TEST RESULTS 

Test resu l t s  were considered 8atisfactox-y. 
should be noted that the  specimen required a s l igh t ly  
different d i a l  re t t ing  each time it was readjusted during 
o r  following a function81 te8t. 
wry c r i t i c a l  as reporbed in 4.3.1 and a very small shift  
resulted i n  erroneous readings. 

However, it 

Also, the  se t t ing  vas 

TEST DATA 

T e d  data are presented i n  tables  7-l through 7-8. 
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Table 7-1. Functional Test Data Obtained Before Operational 
Cycle Test 

u 
10 

6 

I 1 I I I 

13.5 

9.7 

6.0 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

2 0 -  

20 

20 

S 
2 

6 

10 

16 

18 

14 

, 10 

6 

2 

s 
8 

9 

10 

ll 

12 

13 

1 2  

11 

10 

9 

8 

10 

u 
10.8. 

14.5 

18 1 18.4 

2 , I 2.0 

3 

6 .  

9 

12 

15 

18 

13 

12 

9 

6 

3 

3 3:L 
3 .O 

6.4 

9.4 

11.8 

15.0 

17.8 

13.9 

11.0 

8.0 

5.4 

2.4 

2.2 

5.8 

10.7 

14.6 

18.6 

13.8 

10.0 

5.7 

1.8 
U 

3.6 

6.5 

9.5 

12.0 

14.6 

17.6 

13.8 

10.8 

8.0 

5.2 

2.2 

2.2 

6.5 

10.6 

14.5 

18.3 

13.8 

9.8 

5.8 

1.8 

3.6 

6.4 

94.4 

12.2 

14.6 

17.8 

13.8 

10.6 

7.8 

5 03 

2.4 

* D i a l  Setting 76.5 pi - Dialsetting Tl.opoi 



Table 7-2. Functional Test Data Obtained AFter 100 Cycles 

11 

12?,  

.-I_-- 
20 

20 

20 

20 

20 

20 

20 

20 

20 

12 

15 

20 

20 

20 

20 

20 

20 

20 

20 

2 0 .  

20 

20 

12  

S 
-__. 

2 

6 

10 

u 
18 

u 
10 

6 

2 

15 

i s i t i v i t y  R 
2 

6 

10 

14 

18 

u 
10 

6 

2 

11 12 

9 

8 

*. 6 

3 

* Mal  setting 76.0 psi * M a l  setting. 7'7.0 p i  

t io  1:l 
2.0 

6 4  

10.1 

i4.0 

18.4 

13.8 

10.0 

6.4 ' 

2.4 

a 3:L 
3.5 

6.8 

9.4 

12.0 

14.9 

17.8 

14.2 

u . 2  

8.8 

6.0 

3.1 

* 
2.4 

6.8 

10.6 

14.4 

18.6 

13.8 

10.2 

6.2 

2.2 

it++ 

2.2 

6.8 

10.8 

u.4 

18.3 

14.0 

10.0 

6.0 

2.0 

3.7 

6.7 

9.6 

12.0 

u.7 
18.1 

U.1 

11.3 

8.7 

5.8 

3.1 

3-2 

6.3 

9.4. 

11.8 

16.6 

17.8 

u.2 

11.3 

8.5 

5.6 

3.2 



Table 7.,3. Functional Teat Data Obtained After 500 Cycles 

2 

6 

10 

14 

18 

14 

, 10 

20 

20 

20 

20 

20 

20 

20 

20 

2 0 '  

20, 

20 

2 

6 

10 

14 
18 

14 

10 

6 

2 

6 

2- 

8 

9 

3 
6 

11 

1 2 '  

* ;io 1:l 

12 

15 

2.0 

6.5 
10.4 

14.4 
18.8 

14.2 

10.2 

6.2 

2.0 

12 

ll 

;io 3;1_ 

3.2 

6.6 

91, 

12.1 

15 .O 

18.0 

14.4 

11.2 

8.8 

5 .? 

2.6 

15 

12 

2.3 

6.6 

10.6 

14.6 

18.4 

14.0 

10.0 

6.0 

2.0 
m 

10 

9 

8 

3 -0 

6.1, 

9.3 

12.1 

14.8 

17.8 

14.2 

11.8 

8.8 

6.0 

3.2 

9 

6 

3 

2.3 

6.4 

10.6 

14.6 

18.4 

14.1 

10.3 

6.2 

2.1 

3.6 

6.8 

9.8 

12.8 

15 .O 

18.1, 

14.7 

11.8 

9.0 

6.4 

3.5 

* Dial setting 72.0 psi 
+)t M a l  setting 75.5 psi  
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Table 7-4. Functional Test kta Obtained After lo00 Cyclea 

2.2 

6.4 

10.2 

14.0 

.__^ 

20 

20 

20 

20 

20 

20 

20 

20 

20 

2.3 ! 

I 
6.4 1 

i 10.3 , 

14.2 * I 
I 

20- 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

S 
2 

6 

10 

14 

18 

u 
10 

6 

2 

2 . 1  3 I 
i 

Required I 1 i 
1 

i s i t i v i t s  R 
2 

6 

10 

14 

18 

u 
10 

6 

2 

I 
1 8 
t 

9 I 

I 10 ' 

11 
i 

1 

12 ' I 
13 

12 

11 

10 

9 l  8 ! 

3, 

6 

9 

12 

15 

18 

15 

12 

9 

6 

3 

,io 1:2_ 
2.2 

.6.3 

10.1 

16.1 

18.2 

13.6 

9.8 

5.6 

1.6 

20 3:L 
3.2 

6.4 

9.2 

12.1 

14.6 

18.0 

14.0 

11.0 

8.4 

5.6 

3 -0 

18.2 I 18.2 ! 
i 
! 

13.8 1 13.8 i 

9.8 1 9.8 t 
1 5.8 I 6.0 I i 

! 

I 

3.5 1 3.8 1 
1 I 

6.3 ! 6.5 j 

9.3 

12.1 

14.4 

17.8 

13.8 

10.6 

8.2 

5.6 

2.5 

L 

9.3 i 1 
12.0 

14.6 

17.7 1 
13.8 

11.0 1 
3.3 1 1 

8.0 1 
5.8 1 

-. 

* Dial setting 77.0 psi 
+W Mal setting 78.0 pei 
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Table 7-5. Functional Test Data Obtained After 2OOO dycles 

9.7 

1 12.4 

I I I I I 

S 
2 

6 

10 

l4 
18 

l4 

10 

6 

2 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

9 

10 . 

11 

12' 

13 

12 

l lz  

10 

9 

8 

i s i t iv i tg  R 
2 

6 

10 

14 

18 

14 

10 

6 

2 

3 

6 

9 .  

12 

15; 

18 

15 

12 

9 

6 

3 

;io 1:l 
2.4 

.6.4 

10.4 

14.1 
18.2 

13.8 

10.0 

6.0 

2.2 

2.3 

6.5 

10.6 

14.3 

18.2 

13.8 

10.0 

6.0. 

2.1 

+4t 

6.6 

9.6 

12.3 

15.0 

18.0 

14 .-7 

11.8 

8.8 

6.0 

3.1 

15.1 

18.3 

14.5 

11.4 

8.8 

6.0 

3.0 

2.5 

6.7 

10.5 

14.3 

18.2 

l4.0 

10.0 

5.8 

2.1 

3.8 

6.8 

9.. 6 

12.4 

15.0 

18.3 

14.4 

ll.8 

8.5 

5.8 

2.8 

* Dial setting 74.0 pei 
++ Mal setting '16.0 psi 

c 



Table 7-6. Functional Test Data Obtained After 3000 Cycles 

20 ' 6  1 i 6  

i o  10 I 10 

20 3.4 14 

20 18 18 

20 ' 1 4  3.4 

lo 1 6 

20 

20 

I 10 

6 I 

_ _  _ _  .- 
I 1 i 

6.6 6.3 1 6.4 

10.6 10.3 10.3 
I 

I 3 - 4 0  5 14.4 

18.4 1 18.4 1 18.3 
I 
* 14.0 14.0 13.8 

9.8 ! 9.6 10.0 

5.8 6.0 1 5.8 

I i 
i 

1 1.8 2 i 2  ! 
I 
i 20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

I 

1.7 i 1.8 
! 

s 
8 

9 

10 ' 

.11 

12' 

13 

12 

11 

10 

9 

8 

3 

6 

9 

12 

1 5  

18 

15 

12 

9 

6 

3 

;io 
3.3 

6.6 

9.2 

12.2 

1 5  .O 

18.0 

14.4 

11.0 

8.8 

5.7 

3.0 

3.5 

6.4 

9.0 

12.0 

U . 8  

18.0 

14.0 

11.2 

8.2 

5.8 

2.5 

3.9 i 
i 

f 
6.4 i 

i 
9.1 i 

i 
11.8 ! 
14.6 

18.0 

14.2 

10.8 

8.0 

5 -4 

3 .O --- 
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Table 7-7. Functional Test Data Obtained After 4000 Cycbes 

I 

S 
2 

6 

10 

u 
18 

16 

I 10 

6 

2 

s 
8 

9 

10 . 

11 

12 ' 

1.3 

12 

11 

10 

9 

8 

i s i t i v i ty  R 
2 

6 

10 

u, 
18 

14 

,10 

6 

2 

' 3, 
6 

9 

12 

15 

18 

15 

12 

9 

6 

3 

* ;io 1:l 
2.2 

-6.8 

10.6 

14.4 
18.5 

14.0 

10.0 

6.2 

2.0 

.- 

2.4 

6.2 

10.1 

13.9 

18.0 

13.6 

10.0 

6.0 

2.0 

t i o  3:L w 

324 

6.0 

9.0 

12.1 

15.0 

18.2 

16.6 

11.6 

8.8 

6.0 

3 04 

3 .O 

6.0 

8.8 

11.8 

u.0 

17.7 

13.5 

10.4 

7.8 

5.4 

2.8 

2.5 

6.4 

10.4 

u . 0  

18.3 

13.8 

9.8 

6.0 

2.0 

3.4 

6.2 

9*0. 

11.8 

14.0 

17.6 

13.4 

10.8 

8.0 

5.6 

2.8 

7-9 



Table 7-8. Functional Test Data Obtained After 5000 Cycles 

20 

20 

20 

s __I__--. 

2 

6 

10 

u, 
18 

u 
10 

6 

‘ 2  I .  20 

s 
8 

9 

10 . 

11 

12 ’ 

13 

12 

11 

10 

’.. 9 

8 

* 
I 

;io 1:1 ~ .. _-.*_I . 

2.2 i 2.3 j 2.3 
I I . 

6.8 1 6.5 1 , 6.4 

10.8 [ 10.4 1 10.4 

14.0 

18.0 ; 17.7 18.1 

13.6 ! 13.6 13.6 

9.7 ‘ 9.8 ; 9.8 

1 
14.6 1 u.1 I 

j 

I 

i I 
I 

! ! 1 
1 

5.7 1 5.6 5.9 1 

1 

1.8 , 2.0 I 1.8 I 

9 8.8 

12 11.4 

15  14.6 

18 18.0 

15 13.8 

12 11.0 

* M a l  setting 75.5 ps i  
Mal setting 80.0 P s i  

8.8 

11.6 

14-4 

17.8 

13.8 

10.5 

8.6 

5.0 

2.4 

3.2 

6.0 

9.2 

12.1 

U.6 

18.0 

14.2 

11.4 

8.6 

b.O 

-. 
3.2 
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4 
3 
9) 
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8.1  

8.1.1 

8.1.2 

8.1.3 

8.2 

8.2.1 

8.2.2 

8.2.3 

8.2.4 - 
8.2.5 

8.2.6 

8.2.7 

8.2.8 

8.2.9 

8.2.10 

8.2.U. 

8.3 

Mor to  the brtrrt test, the two pressur0 @go8 on tho 
speclmon shall bo removed. 

The spcinmn shal l  bo inspected for distortion and damages. 

?he specimen -8 installod i n  the test setup a b  shown i n  
flgurus 8-1 and 8-2 with equlpn.nt l i s ted  in table 8-1. 

imen and the l ines  plugged. Tho speclmon 1oak port was 
also plugged. 

The tW -w fhXl the test SpOO-  

Flux Yore8 9, 10, and 11 uere connected to the specimen 
stxppb, control, and sonsing ports, respsctirrly. 

Hand V81VO 5 #r8'cl08Od. 

Hand pmnp 1 war oporstod until a press\rre of 100 p i g  war 
indicated on gage 2. 

Hand 
som p i g ;  then hand valvo 6 was c l o d .  

6 rar o p e d  and 8yStm pro88urO was b1.d to  

Pmp 1 # ~ b  opor8t.d until  80 p i g ,  a8 indicated 
wst.8 applied to  tho spocimon. 

gaga 4, 



8.3.1 

8.3.2 

8.3.3 

> 8.4 

Attmnpts t o  pressurize the 8pcim.n hydrostatically 
resulted i n  leakage part the lower diaphrapy! assembly. 
A plewnatic pmof prVSSUr0 to& -8 then perfomci 
and similar leakage occurred at low pressure. 

A second attempt to hydrostatically pressurize the 
sensing, supply, and control parts t o  80 ps ip  =E 
E U C C ~ S S ~ ' U ~  after removal of the following part3 from 
the specimen: 

1. Inmsr DIaphraRpI Assembly 
2. hwr Maphrae Plate 
3. Upper Maphraepl Reinforcement 
4.  Tmmr Diaphrae Spring 
5 .  Spacer 

The resulting burst pressure test was a test 3f the 
structural casting and not the entire internal mech- 
anism. 

TEST DATA 

Test data are contained in tabla 8-2. 

8-2 



- 
It cp 
No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

7.- 

Table 8-1. Burat Tee Ecitlipnsnt Ust 

It em 1 bufactursr 

Rollof Valve 

Hand Valor 

Hand Valve 

To& Specimen 

SSKA250 
-4T 

Serial 
No. 

F150 

NASA 
108-1m: 
-B 

23665 

NASA 
o w 9  

#A 

MA 

R-970 I loA 

Remarks 

0 to 1ocxbp8ig 
a. 

1/4-ineh 



Table 8-2. Ebst Teat Data 

1 
Applied Burst i 
.Prosnure Time 

80 5 

(PSiU) bin. 1 
Results 1 Remarks 

I 

Satisfactory Test of 
casting 
onls 
(see 
para- 
€=Ph 
8.3 

4 
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Test and Evaluation Section 

APPRWAIS: 

Ph. @-I 
R. W. Claunch 



DATE: 6/1/67 

THE FOLLOWING CHANGES APPLY TO PUBLICATION: Technical Report 

1. Page 4-6, Table 4-4: 

Delete Sensing Pressure '!2O.O1l and substi tute "2.0. I' 

Delete Required Control Pressure 1120,011 and subst i tute  "18.0. 'I  

2. Page 4-6, Table 4-5 : 

Delete Sensing Pressure 1i18.071 and subst i tute  "8.0.Il 

Test and Evaluation Section 

APPROVED BY: - 
C. A. Brakebill 
Managing Engineer 
Mechanical Group 
Test and Evaluation Section 

PAGE O F  ' 
--- .-. ._ -_ ._ 8PACE DIV!$!OM YSLER - 

DISTRIBUTION SAME AS FOR 
ABOVE PUBLICATION 
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